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Air hunger is an unpleasant urge to breathe and a distressing respiratory symptom of cardiopulmonary patients. An increase in tidal volume relieves air hunger, possibly by increasing pulmonary stretch receptor cycle amplitude. The purpose of this study was to determine whether increasing end-expiratory volume (EEV) also relieves air hunger. Six healthy volunteers (3 women, 31 ± 4 yr old) were mechanically ventilated via a mouthpiece (12 breaths/min, constant end-tidal Pco 2 ) at high minute ventilation (Ve; 12 ± 2 l/min, control) and low Ve (6 ± 1 l/min, air hunger). EEV was raised to approximately 150, 400, 725, and 1,000 ml by increasing positive end-expiratory pressure (PEEP) to 2, 4, 6, and 8 cmH 2 O, respectively, for 1 min during high and low Ve. The protocol was repeated with the subjects in the seated and supine positions to test for the effect of shifting baseline EEV. Air hunger intensity was rated at the end of each breath on a visual analog scale. The increase in EEV was the same in the seated and supine positions; however, air hunger was reduced to a greater extent in the seated position (13, 30, 31, and 44% seated vs. 3, 9, 23 , and 27% supine at 2, 4, 6, and 8 cmH 2 O PEEP, respectively, P < 0.05). Removing PEEP produced a slight increase in air hunger that was greater than pre-PEEP levels (P < 0.05). Air hunger is relieved by increases in EEV and tidal volume (presumably via an increase in mean pulmonary stretch receptor activity and cycle amplitude, respectively).
COMMENTARY
Although mechanical ventilation is a quite commonly used intervention for patients in ventilatory failure, there is a need to carefully examine the effects of the parameters chosen. This study, in healthy subjects, examined the effect of positive end-expiratory pressure (PEEP) settings on the sensation of air hunger. This sensation is presumed to be present in many patients who have ventilatory failure, however, due to the usual comorbidities, it is difficult to study in the ICU environment. The authors found that PEEP at levels up to 8 cmH 2 O led to progressively relieving air hunger sensations created by low tidal volume breaths delivered by mechanical ventilation. The results of this study may be best applied to patients in ARDS, where increasing tidal volumes may be problematic. However, caution should be used with applying these results to any condition where air trapping is common, as increasing PEEP could lead to respiratory muscle overload. Background: High-frequency chest wall oscillation (HFCWO) is commonly used by cystic fibrosis (CF) patients for airway clearance. The primary objective of this study was to determine whether the use of a newer HFCWO device that generates oscillations with a triangular waveform results in greater sputum production than a commonly used device that generates oscillations with a sine waveform. Methods: This was a controlled, randomized, double-blind, crossover study. Fifteen clinically stable, adult CF patients participated. Patients performed airway clearance with each device once and at matched oscillation frequencies and pressures. All sputum produced during each session was collected. Patients completed pulmonary function tests before and after each session, and rated the comfort of the two devices. Results: Mean sputum wet and dry weight produced during sine waveform and triangular waveform HFCWO sessions did not differ (p = 0.11 and p = 0.2, respectively). Mean changes in FEV 1 and FVC following HFCWO therapy were also comparable (p = 0.21 and p = 0.56, respectively). However, there was a significant reduction in air trapping by residual volume/ total lung capacity ratio following triangular waveform HFCWO (p = 0.01). In addition, in vitro cough transportability was 10.6% greater following therapy with the triangular waveform device (p = 0.05). Patients perceived the two devices as equally comfortable (p = 0.8). Conclusions: Single-session sputum production is comparable with sine and triangular waveform HFCWO devices. Longer term comparisons are needed to determine whether sustained use of the devices results in clinically important differences in outcomes.
Comparison of High-Frequency Chest Wall Oscillation With Differing Waveforms for Airway Clearance in Cys

COMMENTARY
Airway clearance techniques (ACT) are a mainstay of cystic fibrosis treatment, however, very little evidence for its effectiveness exists. This study utilized a carefully controlled and blinded cross-over trial to compare two modes of ACT using high-frequency chest wall oscillation. The findings of no significant difference between the modalities in sputum production, ease of cough, or comfort indicate that both are effective and well tolerated. This is important to practitioners who must choose which methods of ACT to recommend to patients with cystic fibrosis.
